The possible role of assignment catalysts in the origin of the genetic code.
A model is presented for the emergence of a primitive genetic code through the selection of a family of proteins capable of executing the code and catalyzing their own formation from polynucleotide templates. These proteins are assignment catalysts capable of modulating the rate of incorporation of different amino acids at the position of different codons. The starting point of the model is a polynucleotide based polypeptide construction process which maintains colinearity between template and product, but may not maintain a coded relationship between amino acids and codons. Among the primitive proteins made are assumed to be assignment catalysts characterized by structural and functional parameters which are used to formulate the production kinetics of these catalysts from available templates. Application of the model to the simple case of two letter codon and amino acid alphabets has been analyzed in detail. As the structural, functional, and kinetic parameters are varied, the dynamics undergoes many bifurcations, allowing an initially ambiguous system of catalysts to evolve to a coded, self-reproductive system. The proposed selective pressure of this evolution is the efficiency of utilization of monomers and energy. The model also simulates the qualitative features of suppression, in which a deleterious mutation is partly corrected by the introduction of translation error.